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UNITED STATES 

2,096,074 

PATENT OFFICE 
2,096,074 

ROTARY COMPREssoR-MOToRAPPARATUS 
John E. Stevens, New York, N.Y. 

Application June 29, 
Claims. 

This invention relates to rotary compressor 
notor apparatus. By "compressor-motor appa 
ratus', it is to be understood that the apparatus 
is Such that, when driven by mechanical means, 
it can operate as a fuid compressor and that, 
On the other hand, when fluid is introduced into 
the apparatus under pressure, the apparatus can 
serve as a motor. It is to be further understood, 
however, that features of this invention relate 
both to apparatus adapted to be used only as a 
compressor and to apparatus adapted to be used 
Only as a motor. 
The apparatus of this invention is primarily in 

tended for use as a pump. While it can be built 
as a general service pump, it is especially suit 
able for application to machine tool drives, hy 
draulic press operation, marine steering gear, and 
for similar services where high speeds and pres 
Sures and/or Wariable displacement with a con 
Stant speed drive are particularly desirable. 

It is a purpose of this invention to make appa 
ratus of the character described which is of high 
efficiency and which at the same time is of ex 
tremely strong and simple construction. It is an 
advantage of the structure of this invention that 
the parts thereof may be readily nachined with 
precision so that parts having the desired close 
ness of fit can be readily manufactured. It is a 
further purpose and advantage of this inven 
ticn that the apparatus embodying the invention 
contains parts Which are in balance and in opera 
tion produce an extremely slight amount of noise 
and vibration. It is a further purpose of this 
invention to afford compressor-motor apparatus 
Which is adapted to be operated at high speeds 
and under high preSSreS. 

Features of this invention relate to improved 
interconnecting means between a plurality of Sec 
tor pistons and a rotatable shaft. Thus, ac 
cording to preferred embodiments of this inven 
tion, the sector pistons are driven by a yoke fixed 
to a rotating shaft without the interposition of 
complicated apparatus between the shaft and the 
sector pistons. 

Further features of this invention relate to the 
use of a sleeve which is rotatably mounted with 
respect both to the sector pistons and with re 
Spect to the cylinder block in which the sector 
pistons are adapted to rotate. Additional fea 
tures relate to the constretion below described, 
whereby fingers forming part of a yoke attached 
to the drive shaft pass outwardly through open 
ings in the sleeve and into interiorly opening re 
cesses in the sector pistons. 

Further features of this invention relate to the 

1935, Seria No. 28,995 
(C. 103-29) 

passage means affording communication between . 
SpaceS. between the Sector pistons and the inet 
and outlet ports of the cylinder block and between 
these ports and openings in the surrounding cas 
ing. In one embodiment of this invention, such 
passage means is so situated as to substantially 
reduce the fluid pressure on the rotating parts 
Of the apparatus. 

Further features of this invention relate to 
means for moving the drive shaft with reference 
to the cylinder block so, as to adjust the degree of 
eccentricity between the axis of the cylinder block 
and the axis of the drive shaft. In certain em 
bodiments of this invention, the cylinder block 
is fixed and the drive shaft is moved with refer 
ence thereto, and in other embodiments of this 
invention, the drive shaft is fixed in relation to 
an outer casing and the cylinder block is moved 
with reference to the drive shaft. 

Further features of this invention relate to the 
construction of the sector pistons and to the 
assembly of the parts of the apparatus. It is a 
further feature of this invention that several 
units of compressor-motor apparatus may be 
mounted on a single shaft. For example, a bat 
tery comprising a plurality of pumps may be 
mounted on a single shaft and by the adjustment 
feature of this invention, some units may be 
adjusted so as to be pumped to full capacity, 
other units may be adjusted So as to be idling 
without producing any pumping effect, and still 
further units may be adjusted So as to be pump 
ing in reverse, for example, at the Same time. 

It is an advantage of apparatus embodying this 
invention that, on the liquid side thereof, the 
movements of the parts are purely rotary and 
that there are no sliding vanes or reciprocating 
pistons. It is also an advantage of apparatus 
embodying this invention that all contact sur 
faces are large, and that there are no line or 
edge closures. 
Further purposes, features and advantages of 

this invention will be apparent in connection with 
the -following description of certain illustrative 
embodiments of this invention which are shown 
in the accompanying drawings, wherein: 

Figure 1 is a side sectional view of one form 
of apparatus embodying this invention; 

Figure 2 is an end view largely in section of the 
apparatus shown in Fig. 1 taken on the line 2-2; 

Figure 3 is a side sectional view similar to Fig. 1, 
with the parts in a different relative position with 
respect to each other; . 

Figure 4 is a perspective view of the sleeve 
which forms a part of the apparatus showni, in 
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Figs. 1, 2 and 3 with the elements of the sleeve 
Separated; a . m 

Figure 5 is a perspective view of one of the 
sector pistons which are employed in the appa 
ratus shown in Figs. 1, 2 and 3; 

Figure 6 is a front view, partly in Section, illus 
trating how a battery of units may be mounte 
on a common shaft; 

Figure 7 is a side sectional view of a modifie 
form of bearing construction interposed between 
the fingers of the yoke member and the Sector 
pistons; 

Figure 8 is a side sectional view of a modified 
form of apparatus embodying this invention; 

Figure 9. is a perspective view of a modified 
form of sleeve which may be used in apparatus 
embodying this invention; 

Figure 10 is a perspective view of one of the 
fingers of the driving yoke and shows a modified 
form of bearing in association therewith; 

Figure 11 is a side sectional view of a further 
modification of apparatus embodying this inven 
tion; 

Figure 12 is an end view largely in section along 
the line 2-2 of the apparatus shown in Fig. 11; 

Figure 13 is a side sectional view of a further 
modification of apparatus embodying this inven 
tion, and 

Figure 14 is a plan view, largely in section, 
along the line 4-4 of Fig. 13. 

Referring to the foregoing drawings, the appa 
ratus shown in FigS. 1, 2 and 3 comprises an 
outer casing which is indicated generally by the 
reference character 20 and which may Comprise 
a pair of castings 2, Spaced apart by Spacing 
member 22, these parts being held in assembled 
relation by bolts 23. The apparatus as a whole 
may be mounted on a suitable foundation plate 
24 which may, for example, be secured to or 
integral with the spacing member 22. The shaft 
25 is mounted for rotation. With respect to the 
casing 20 by suitable bearings 26. If the drive 
shaft extends out of the casing 20, an end men 
ber 27 is provided having, for example, packing 

5 rings 28 to make a substantially fluid-tight Seal 
between the driveshaft and the end member 2. 
The end member 27 may be attached to the cast 
ings 2 by any Suitable means Such as bolts 29. 
If a unit as a whole is mounted on a continuous 
shaft, both sides of the apparatus may be pro 
vided with end members similar to end member 
27. If, however, the shaft does not pass entirely 
through the apparatus, and is constructed as 
shown in Fig. 2, the side of the apparatus oppo 

5 site to that carrying end member 2 may be pro 
vided with a plate 29 attached to castings 2 as 

50 

75 

by bolts 30. 
Within the casing 20 is the cylinder block 3. 

The cylinder block 3 in the embodiment shown 
in Figs. , 2 and 3 is slidable along the top and 
bottom thereof with reference to the inner sur 
faces of the top and bottom portions of spacer 
22. The cylinder.block 3 is provided with ports 
32 and 32. Either one of these ports may serve 
as an inlet port or an outlet port, depending 
upon the direction of rotation of the parts here 
inafter described or upon the relative position of 
such parts. The ports 32 and 32 are in commu 
nication with openings 33 and 33 in the spacer 
member 22 forming part. of casing 20. The open 
ings 33 and 33 have flared portions 34 and 34' 
So, that ports 32 and 32 will remain in communi 
cation with openings 33 and 33 notwithstand 
ing change of position of cylinder block 3 with 
reference to spacer member 22, for purposes de 

2,096,074 
scribed more in detail below. Leading to open 
ings 33 and 33' are pipes or other suitable pas 
Sages 35, 35. 

Rotatably mounted within the cylinder block 
3 are a plurality of sector pistons 36. In the 
embodiment here described, four of these sector 
pistons are shown. The sector pistons 36 are 
maintained in position by a sleeve which is indi 
cated generally by the reference character 3 
and comprises a member 38 adapted to interlock 
with a complementary member 39. The sleeve 
37 has portions 40 which are adapted to under 
lie the spaces between the sector pistons 36 and 
afford a substantially fluid-tight closure for the 
bottom of these spaces. Between the portions 40 
are openings 4 which are adapted to be in regis 
tration with interiorly opening recesses 42 in sec 
tor pistons 36. In Figs. 1, 2 and 3, the recesses 
42 are merely in the form of slots cut through 
the sector pistons at approximately the mid 
portion thereof. 
The sleeve 37 is rotatably mounted with respect 

to the cylinder block and likewise with respect 
to the sector pistons. Secured to each side of 
the cylinder block 3 as by bolts 43 are side plates 
or side walls 44 and between side plates 44 and 
the sleeve 37 are bearings 45. The side plates 
44 fit alongside the sides of Sector pistons 36 so 
as to afford a slidable but substantially fluid-tight 
contact between the Surfaces of these members. 3 
The members 38 and 39 of sleeve 37 may be 
maintained in assembled relation by any Suit 
able means such as the bolts 46. Fixed to the 
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Shaft 25 is a yoke member 4 having fingers 48. 
which pass through the openings 4 in sleeve 3 
and extend into the recesses 42 of sector pistons 
36. The fingers 48 are telescopically slidable into 
and out of the recesses 42 and are also freely 
movable through the openings 4 of sleeve 37. 
In order that the sliding friction between the 4. 
sector pistons and the fingers 48 may be reduced 
to a minimum, suitable. bearings may be inter 
posed between the fingers of the yoke and the 
Sector pistons. One type of bearing for this pur 
pose is shown in Fig. 5, where roller bearings 49 
are shown set in suitable blocks of bearing metal 
50 in the side wall of recess 42 of sector pis 
tons 36. 

Suitable means are provided for adjusting the 
eccentricity of the axis of the drive shaft with 
reference to the axis of the cylinder block. In 

4. 5 

Figs. 1, 2 and 3, a threaded member 5 is secured . 
to one side of the cylinder block 3 and is adapted 
to cooperate with internally threaded sleeve 52 
attached to hand wheel 53 which is outside of 
casing 20. Suitable packing and gland arrange 
ments indicated generally with reference charac 
ter 54 may be employed to prevent leakage of 
liquid from within the easing. By rotating the 
hand wheel, the cylinder block 3 can be moved 
transversely with respect to the shaft 25. 
above described, this movement can be made 
while maintaining the ports 32 and 32 in com 
munication with openings 33 and 33 of the cas 
ing. The sliding contact between the cylinder 
block and the spacer member 22 affords a sub 
stantially fluid-tight joint between these mem 

60 

bers, while permitting slidable movement be-, 
tween these members. 
Communicating with ports 2 and 2' are an 

nular passages 55 and 55 which serve to aford, 
Communication between spaces between the sec- . 
tor pistons and the ports 32 arid 32. 
nular passages are terminated by barriers 56 and 
56' which serve to divide any fluid in the appa 

The an- ; 
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2,096,074 
ratus into two portions. One portion of the fluid 
includes fluid in certain spaces between the sec 
tor pistons and in passage means communicat 
ing with port 32 which may, for example, be an 
Outlet port. The other portion of fluid includes 
that confined in other spaces between the sec 
tor pistons and those passage means communi 
cating with port 32' which may, for example, be 
an inlet port. Thus passage means independent 
of each other are afforded which lead to inlet 
and outlet ports respectively in the cylinder 
block. 
The operation of the device shown in Figs. 1, 

2 and 3 is believed to be apparent. When the 
axis of the Shaft 25 is in eccentric relation to the 
axis of cylinder block 3 as shown in Figs. 1, 2 
and 3, Space between any two of the sector pis 
tons Successively becomes greater and smaller, - 
upon rotation of the shaft. This mechanical mo 
tion is also referred to herein as one wherein the 
sector pistons successively move at varying 
Speeds. During this motion of the sector pis 
tons, the fingers of the yoke move in and out of 
the recesses in the sector pistons and the sleeve 
is rotated at a substantially constant speed. As 
Sunning that the shaft 25 is being driven in a 
clockwise direction, it is believed to be apparent 
that the Sector pistons in the lower half of their 
revolution will become increasingly spaced from 
each other. In the upper half of their revolu 
tion, they progressively become closer to each 
Cther. In Fig. 1, the sector pistons are shown at 
the right-hand side of the drawing as substan 
tially adjacent to each other at a point overlying 
stop 56. On the opposite side of the apparatus 
and Opposite stop 56, the Sector pistons are sep 
arated by a maximum space from each other. In 
Fig. 3, the parts of the apparatus are shown in 
a different relative position with respect to each 
Cther, the central portions of the sector pistons 
being Opposite stops 56 and 56' and the spaces 
between the sector pistons being in only partially 
Opened position. If pipe 35 is connected to the 
Supply of Suitable fluid such as oil, water or the 
like, it is apparent that the liquid will be drawn 
into the apparatus due to the fact that the 
Spaces between the Sector pistons in communi 
cation with this pipe line are continuously in 
Creasing in Width. The oil thus introduced into 
Spaces between the Sector pistons will be dis 
charged through the outlet pipe 35 since the 
Spaces between the sector pistons in communica 
tion. With the outlet pipe 35 are continuously be 
coming Smaller. Thus, a continuous and non 
pulsating flow of fluid such as the liquids oil or 
Water is achieved. 
The apparatus has its maximum capacity when 

the degree of eccentricity between the axis of the 
-drive shaft and the axis of the cylinder block 
is at a maximum. When the cylinder block is 
moved with respect to the axis of the drive shaft 
So that the axes of these members become con 
Centric, then the apparatus is in idling position 
and no pumping effect is Secured. If the axis of 
the cylinder block is moved from one side of the 
axis of the shaft to the other side of the axis of 
the shift, the direction of flow of fluid through 
the apparatus will be reversed. Reversal of fluid 
through the apparatus can also, of course, be 
accoliiplished by continuing to maintain the axis 
of the cylinder block on the same side of the 
axis of the drive shaft and reversing the direction 
of rotation of the drive shaft. 
While the apparatus may operate as a com 

preSSOr, it also may be used as a motor. Thus 

by forcing fluid into the inlet pipe 35, for ex 
ample, the effect of the compressed fluid will be 
to tend to separate the sector pistons in contact 
with the compressed fluid, and if there is sub 
stantial. pressure differential in lines. 35' and 35 
with the lower pressure in line 35, the shaft 25 
Will be caused to rotate in a clockwise direction. 
The apparatus above described can also be used 

as a variable speed hydraulic transmission as by 
using One device with a fixed center as a motor 
and another device with variable displacement 
means to provide the operating pressure fluid. 

In Fig. 6, a plurality of units are shown 
mounted on a single shaft. The construction 
may be substantially the same as the construc 
tion shown in Figs. 1, 2 and 3, except that cast 
ings 2 are used in conjunction with separator 
castings 57. The spacer members, such as the 
Spacer members 22 may be maintained between 
the castings 2 and 57 and/or between successive 
castings 57 as shown. The moving of the position 
of the cylinder blocks 3 in eachi of the units may 
be accomplished by adjusting means, including 
members 5 and associated parts of the type de 
scribed above. Where a battery of three units, 
for example, is used, as shown in Fig. 6, it is ap 
parent that one of the units may, for example, be 
employed at maximum capacity, another of the 
units may be idling and the third of the units 
may be operating in reverse. Also any modifica 
tion of the capacity of each of the units or of 
the direction of flow therethrough may be had 
in connection with a shaft adapted to be rotated 
at constant speed. 
In Fig. 7, a modified form of anti-friction de- 3: 

vice between finger 48 and the side wall of re 
cesses 42 of sector pistons 36 is shown. The bear 
in gS in this case consist of members 58 having 
surfaces 59 adapted for sliding contact with the 
surface of fingers 48 and rounded portion 6 
adapted to rock in groove 60 in sector pistons 36. 

In Figs. 8, 9 and 10, an alternative embodiment 
of this invention is shown. In this modification, 
a cylinder block 62 is mounted slidably within 
spacer member 63 which may comprise part of 
a suitable casing of the type shown in Figs. 1, 2 
and 3. The cylinder block has ports 64 and 64 
to which are secured tubular members 65 and 
65'. The latter members are slidable through 
openings 66 and 66 in spacer member 63 and a 
Substantially fluid-tight joint is afforded by pack 
ing glands 67 and 67. Secured to the spacer 
member 63 are housings 68 and 68’ adapted to 
receive the tubular members 65 and 65 when 
they are projected into these housings in mov 
ing the cylinder block 62 with reference to the 
spacer member 63. Pipes 69 and 69' are secured 
to the housings 68 and 68’ and may serve eitner 
as inlet or outlet pipes, depending upon the op 
eration of the apparatus. The cylinder block is 
moved with reference to the spacer member 63 
by means of a hand wheel 53 and associated 
members which are shown as of the same chair 
acter as in the embCodinent above described in 
connection with Figs. I and 3. 
Within cylinder block 62 are mounted for ro 

tation sector pistons fo. 
shown in Fig. 8, three of these sector pistons are 
shown. The sector pistons are maintained in 
position by means of a sleeve indicated generally 
by the reference character i? comprising mem 
bers 2 and 73 and are adapted to interlock into 
assembled relation with each other. 
7 f includes portions 74 with openings T5 there 
between. 

3. 

In the embodiment. 

The sleeve' 
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4. 
Associated with the drive shaft 25 is a yoke 

76 which may be keyed to the drive shaft and 
the yoke 76 comprises fingers 77. The fingers TT 
pass through openings 75 of the sleeve T and 
into interiorly opening recesses 8 of the sector 
pistons 70. In the embodiment shown in Figs, 
8 and 10, the bearings between the fingers 77 
and the sector pistons 70 are mounted on the fin 
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gers 77 and may comprise rollers 79 held in 
position in grooves 80 by clip members 8. 
Communicating with port 64 is an annular 

passage 82 which is terminated by stop portion 
83. Communicating with port 64' is another an 
nular passage 82 which is terminated by stop 83. 
and is independent of passage 82. 
The operation of the device shown in Figs. 8, 

9 and 10 is substantially identical with the op 
eration of the device shown in Figs. 1, 2 and 3 
and description of this operation will not be re 
peated. 
A still further modification of the apparatus 

shown in this invention is shown in Figs. 11 and 
12. In this modification, the structure of the 
casing 20, the means for moving the cylinder 
block relative to the casing, the drive shaft, and 
the means for affording communication between 
Openings in the. Casing and ports in the cylinder 
block, are substantially identical with the corre 
Sponding means and structural elements shown, 
in Figs. 1, 2 and 3, described above and have 
been indicated in Figs. 11 and 12 by the same 
reference characters as those referred to in Figs. 
1, 2 and 3. Likewise, the structure of the yoke 
47 and fingers 48 is the same as in the structure 
shown, in Figs. 1, 2 and 3 and are indicated by 
the same reference characters. 

In Figs. 11 and 12, the passages which afford 
Communication between the spaces between the 
Sector elements and ports 32 and 32 of the cy 
inder block are disposed at the side of the sector 
pistons 84. A pair of annular passages 85, one 
On each side of sector pistons 84, communicate 
with port 32 and a pair of passages 85’ com 
municate with port. 32". While a pair of such 
annular passages are preferred, one passage on 
one side of the sector pistons may also be emi 
ployed. - 

The ports 32 and 32' are provided with local 
enlargements 86 and 86' so that fluid may flow 
from passages 85 to port 32 and from passages 
85’ to ports 32. When side passages are em 
ployed as shown in Figs. 11 and 12, the sector 
pistons include side walls 87 which abut against 
side wall members 88 to afford a substantially 
fluid-tight joint. The sleeve meniber may be 
either of the form shown in Fig. 4 or the form 
shown in Fig. 9. In the modification shown in 
Fig. 12, however, a somewhat different form of 
roller bearing 89 is shown and the bearings and 
sleeve members are held in assembled relation 
by plates 90 which may be secured to members 
88 as by bolts 9. The operation of the device 
Shown in Figs. 11 and 12 is substantially the 
Same as the operation of the device shown in 
FigS. 1, 2 and 3. However, the embodiment of 
passage means along the sides of the sector pis 
tons is advantageous especially in that the pres 
Sure of fluid in the apparatus is prevented from 
being communicated to the bearings. When the 
passage is along the outer circumference of the 
Sector pistons, the pressure of fluid in the passage 
is exerted on the Sector pistons and is trans 
mitted to the bearings in which the sleeve ele 
Inent rotates. By having the passages at the 
side, the pressure exerted on the sector pistons 

2,096,074 
is reduced with resulting increase in efficiency of 
operation and long life of the parts. Moreover, 
the area of metal to metal contact between the 
rotating sector pistons and the cylinder block is . 
increased so that wearing of the parts is reduced. 
A further modification of this invention is 

shown in Figs. 13 and 14. In this modification 
of my invention, a fixed cylinder block 92 is em 
ployed having ports 93 and 93. Within the cas 
ing, the sector pistons 94 are adapted to rotate, 
being held in position by the sleeve 95. The 
sleeve 95 is rotatably mounted by means of bear 
ings 96 interposed between the sleeve and side 

side wall members as well as cylinder block 92 
are extended to rotationally receive shaft 08. 
The structure of the sleeve may correspond to 
the structure of the sleeve shown in Fig. 4. The 
cylinder block 92 and side wall members 9 are 
assembled between castings 98 as by means of 
suitable bolts. 99. The yoke 100 has fingers O 
with bearings O2 attached thereto and is affixed 
to shaft fo3 by a suitable key. In this modifica 
tion of the invention, the shaft is moved while 
the cylinder block 92 remains stationary so as 
to adjust the eccentricity between the axis of 
the cylinder block and the axis of the drive shaft. 
To accomplish this purpose, the drive shaft fo3 is 
mounted in the ends of arms fo4 having bearings 
05 in which the drive shaft 03 rotates. The 

shaft 03 carries fixed on the end thereof a 
gear i? 06 which meshes with a gear OT fixed to 
power shaft f 5 which is concentric with shaft 
O8. The power shaft if 5 is connected to any 

suitable source of power (not shown) and is 
mounted in suitable bearings (not shown). 

. The arms 04 can be moved so as to change the 
axis of shaft 03 with reference to the axis of 
cylinder block 92 by means of a lever 09 attached 
to arms fo4 which, in turn are fixed on rotatable 
shaft foe, for example. At the upper end of the 
lever. 09 there is a portion of worm gear flo 
adapted to be actuated by worm wheel fff which 
is operable by hand wheel f2. The worm wheel 
may be mounted in member 6 which may be 
fixed to or form a part of one of castings 98, for 
example, and may be provided with a cover plate 

7. It is apparent that by rotating the wheel 
2, the arms O4 can be rocked about their piv 

ots so as to adjust the degree of eccentricity be 
tween the axis of shaft fo3 and the axis of the 
cylinder block. 
The operation of the modification of the appa 

ratus shown in Figs. i3 and 14 is similar to the 
Operation of the modifications above described. 
As in the modifications previously described, pas 
sage 3 communicating with port 93 and passage 

3' communicating with port 93 and stop por 
tions at 14 and 4 at the end of these passages 
divide any fluid in the apparatus into two inde 
pendent portions between which there is a pres 
sure differential during operation of the device as 
a compressor or as a motor. 
While the units consisting of cylinder block, 

side wall members for the pump chamber and 
sleeve afford a substantially fluid-tight construc 
tion, there may be certain minor leakage between 
such parts so that a small amount of liquid will 
intine collect within the casing of the apparatus. 
Any such liquid can be readily drawn off by 
means of draw-off lines 8, shown in Fig. 2. 
The draw-off lines may, for example, return the 
liquid to the supply tank or may merely go to a 
Suitable waste outlet. 

It is to be understood that the structures above 
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described are specific embodiments of this inven 
tion which are merely illustrations of this inven 
tion and that Structures embodying this invention 
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may take many different forms. Thus while 
three or four sector pistons are shown, it is ap 
parent that any other number of a plurality of 
Sector pistons may be employed. Likewise, the 
dimensions of the apparatus may be varied. In 
this connection, the capacity of an installation 
can be readily changed merely by employing sec 
to pistons (and cooperating cylinder block and 
sleeve) of different widths, as well as by increas 
ing or diminishing the proportions of all of the 
parts of the apparatus. It is also to be under 
stood that the various parts herein described can 
be made in single units or as a plurality of a S 
sembled, separate members. The cylinder block 
may, for example, be made of a plurality of parts. 
The cylinder block may also include other parts, 
such, for example, as the side Wall members. 
Thus, the cylinder block may include not only 
that portion of the apparatus which contacts 
with the circumference of the Sector pistons but 
also those parts of the apparatus which contact 
with the sides of the pistons, and when reference 
is made to a cylinder block having inlet and Out 
let ports, such ports may be in those parts of the 
apparatus contacting with the circumference of 
the sector pistons or those parts of the apparatus 
contacting with the sides of the Sector pistons 
whether or not the cylinder block is made in one 
or more partS. 
I claim: 
1. Apparatus of the character described which 

comprises a non-rotatable cylinder block having 
an inlet port and an outlet port therein and hav 
ing first and second arcuate passages in integral 
relation therewith communicating with said inlet 
and outlet ports, a plurality of Sector pistons ro 
tatably mounted within said cylinder block and 
having interiorly opening recesses therein, side 
wall members which are rigidly secured parts of 
said cylinder block and which are adapted to 
have surfaces thereof maintained in sliding con 
tact with both sides of said sector pistors, a ro 
tatable shaft passing through said cylinder block 
and mounted on both sides of said cylinder block 
in bearings disposed on both sides of Said cylinder 
block adapted to permit rotation of said shaft 
therein while said shaft is maintained thereby ec 
centrically with respect to the axis of said cylin 
der block, a yoke fixed to said shaft having fingers 
extending outwardly and telescopically into said 
recesses of said sector pistons, fluid confining 
means adapted to contain a first portion of fluid 
in spaces between said sector pistons and in said 
first passage means communicating with said in 
let port and to confine a second portion of fluid 
independently of Said first portionin other spaces 
between Said Sector pistons and in said second 
paSSage means COImmunicating with said outlet 
port, and means for Securing relative movement 
between Said shaft and cylinder block in a 
straight line. 

2. Apparatus of the character described which 
comprises a non-rotating cylinder block having 
an inlet port and an outlet port therein, a plu 
rality of sector pistons rotatably mounted within 
said cylinder block about an axis concentric with 
the axis of said cylinder block and having in 
teriorly opening recesses therein, a rotatable shaft 
passing through said cylinder block and rotat 
ably mounted in stationary bearings disposed on 
both sides of said cylinder block adapted to per 
mit rotation of Said shaft therein while Said Shaft 

5 
is maintained thereby eccentrically with respect 
to the axis of said cylinder block, a yoke fixed to 
said shaft having fingers extending outwardly 
and telescopically into said recesses in said sector 
pistons, side wall members which are rigidly se 
cured parts of said cylinder block and which are 
on either side of said sector pistons in sliding con 
tact therewith, first annular passage means com 
prised in Said cylinder block communicating be 
tween spaces between said sector pistons and said 
inlet port, second annular passage means com 

O 

prised in said cylinder block and independent of 
said first annular passage means communicating 
between other spaces between Said Sector pistons 
and said outlet port, and means for moving Said 
cylinder block relatively to said shaft to adjust 
the degree of eccentricity between the axes of 
said cylinder block and said shaft. 

3. Apparatus of the character described which 
comprises a casing having openings therein, a 
cylinder block within said casing having an inlet. 
port and an outlet port therein and including Side 
wall members rigid therewith, a plurality of Sec 
tor pistons rotatably mounted within said cylinder 
block about an axis Substantially concentric With 
the axis of said cylinder block, a rotatable shaft 
mounted in fixed relation. With respect to said cas 
ing by bearings on both sides of Said cylinder 
block and having its axis substantially parallel to 
the axis of said cylinder block, means for moving 
said cylinder block. relative to Said shaft and to 
said casing to adjust the degree of eccentricity 
between the axis of said shaft and the axis of Said 
cylinder block, means responsive to rotation of 
said shaft adapted to rotate said sector pistons at 
successively varying speeds when the axis of Said 
shaft is maintained in eccentric relation to the 
axis of said cylinder block, fluid confining means 
adapted to confine a first portion of fluid in Spaces 
between said sector pistons and in annular paS 
sage means comprised in Said cylinderblock com 
municating with said inlet port and to confine a 
second portion of fluid independently of Said first 
portion in other spaces between said sector pis 
tons and in annular passage means comprised in 
said cylinder block communicating with said out 
let port, and connection means between Said 
cylinder block and said casing including conduit 
means adapted to afford substantially fluid-tight 
communication between said inlet port in Said 
cylinder block and one of the openings in Said 
casing and between said outlet port in Said cylin 
der block and another opening in Said casing 
when said cylinder block is in a plurality of differ 
ent positions relative to said shaft and to said 
casing, said connection means including one 
member integral with said cylinder block and 
another member integral with said Casing, which 
members are adapted to slide relatively to each 
other when said cylinder block is moved relatively 
to said shaft and to said casing responsive to Said 
means for moving said cylinder block relative to 
said shaft and to said Casing. , 

4. Apparatus of the character described which 
comprises a casing having an inlet opening and 
an outlet opening therein, a cylinder block hav 
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ing an inlet port and an outlet port therein 
adapted to communicate respectively with said 
inlet and outlet openings in Said Casing With Sub 
stantially fluid-tight sealing means adjacent the 
point of communication between Said ports and 
said openings, said cylinder block being slidable 
laterally in said casing with respect to One of Said 
openings, a plurality of sector pistons rotatably 
mounted within said cylinder.block, a rotatable 
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75 
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shaft in fixed relation with respect to Said Casing 
and having its axis substantially parallel to the 
axis, of said cylinder block, a sleeve rotatably 
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mounted with respect to said cylinder block and 
with respect to said sector pistons by means of 
bearings integral with said cylinder block, said 
sleeve having openings therein and being adapted 
to maintain said Sector pistons between said 
sleeve and said cylinder block and Said bearings 
being adapted to maintain said sleeve and said 
cylinder block disposed about a common axis, a 
yoke fixed to said shaft having fingers passing 
outwardly through said openings in said sleeve 
and telescopically into recesses in said sector 
pistons, and means for moving said cylinder block 
laterally with respect to one of Said openings in 
said casing to adjust the degree of eccentricity 
between the axis of said shaft and the axis of 
said cylinder block. 
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to said sector pistons by means of bearings inte 
gral with said cylinder block, Said sleeve having 

40. 

5. Apparatus of the character described which 
comprises a casing having an inlet opening and 
an outlet opening therein, a cylinder block having 
an inlet port and an outlet port therein, Said 
cylinder block being slidably mounted in said 
casing, a plurality of -sector pistons rotatably 
mounted within said cylinder block, a rotatable 
shaft in fixed relation to said casing and having 
its axis substantially parallel to the axis of said 
cylinder block, a sleeve rotatably mounted with 
respect to said cylinder block and with respect 

openings therein and being adapted to maintain 
said sector pistons between said sleeve and Said 

35. 
to maintain said sleeve and said cylinder block 
cylinder block and said bearings being adapted 

disposed about a common axis, a yoke fixed to said 
shaft having fingers passing outwardly through 
said openings in said sleeve and telescopically into 
recesses in said sector pistons, means for moving 
said cylinder block with respect to Said casing 
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and said shaft in a direction which varies the 
separation of one of Said ports from one of Said 
openings, and longitudinally slidable sealing 
means between said port and Said opening adapt 

"ed to afford a substantial fluid-tight seal between 
said port and said opening. 
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6. Apparatus of the character described which 
comprises a fixed cylinder block, a plurality of 
sector pistons rotatably mounted within said cyl 
inder block, a rotatable shaft passing through 
said cylinder block and rotatably mounted in 
bearings disposed on both sides of said cylinder 
block adapted to permit rotation of said shaft 
therein while said shaft is maintained thereby 
eccentrically with respect to the axis of said cyl 
inder block, a sleeve in slidable relation with re 
spect to said sector pistons and adapted to main 
tain said sector pistons between said sleeve and 
said cylinder block, which sleeve is rotatably 
mounted in bearings interposed between said cyl 
inder block and said sleeve adjacent both ends 

75 

of said sleeve and adapted to maintain the said 
sleeve and said cylinder block disposed about a 

65. common axis, means responsive to rotation of 
said shaft for moving said sector pistons at suc 
cessively varying speeds, and means for moving 
said shaft relatively to said cylinder block so as to 
adjust the degree of eccentricity between the axis 
of said shaft and the axis of said cylinder block. 
7. Apparatus of the character described which 

comprises a fixed cylinder block, a plurality of 
sector pistons rotatably mounted within said cyl 
inder block having interiorly opening recesses 
therein, a sleeve rotatably mounted with respect 
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to said cylinder block and with respect to said 
Sector pistons, said sleeve being adapted to main 
tain said sector pistons between said sleeve and 
said cylinder block and having openings therein 
adapted to register with said recesses in Said Sec 
tor pistons, a rotatable shaft having its axis sub 
stantially parallel to the axis of Said cylinder 
block, a yoke fixed to said shaft having fingers 
extending outwardly through said openings in 
said sleeve and telescopically into said recesses 
in Said Sector pistons, arms carrying said rotatable 
shaft, a power shaft, gears interposed between 
said power shaft and said rotatable shaft and 
adapted to drive said rotatable shaft from said 
power shaft, and means for moving said arms 
while maintaining said gears in operative rela 
tion to each other so as to move Said rotatable 
shaft with reference to said cylinder block and so 
as to adjust the degree of eccentricity of the axis 
of said rotatable shaft with respect to the axis 
of said cylinder block. 

8. Apparatus of the character described which 
comprises a cylinder block having an inlet port 
and an outlet port therein, a plurality of sector 
pistons rotatably mounted in said cylinder block 
and having interiorly opening recesses therein, 
side wall members which are rigidly secured parts 
of said cylinder block in slidable relation to both 
sides of said sector pistons, a sleeve in slidable 
relation with respect to said sector pistons and 
adapted to maintain said sector pistons between 
said sleeve and said cylinder block, said sleeve 
having portions adapted to close the bottom of 
spaces between said sector pistons and having 
openings between said portions in substantial reg 
istration with said recesses in said sector pistons 
and being rotatably mounted with respect to both 
of said side wall members by virtue of bearings 
interposed between each of said side wall mem 
bers and Said sleeve and adapted to maintain 
said sleeve and said cylinder block disposed about 
a common axis, a rotatable shaft adapted to be 
maintained with its axis in substantially parallel 
eccentric relation with the axis of said cylinder 
block, a yoke fixed to Said shaft having outwardly 
extending fingers passing through said openings 
in Said sleeve and telescopically into said recesses, 
first passage means communicating between 
spaces between said sector pistons and said inlet 
port, and second passage means independent of 
said first passage means communicating between 
other spaces between said sector pistons and said 
outlet port. 

9. Apparatus of the character described which 
comprises a cylinder block having an inlet port 
and an outlet port, therein, a plurality of sector 
pistons rotatably mounted in said cylinder block 
and having interiorly opening recesses therein, 
side wall members which are rigidly secured parts 
of said cylinder block in slidable relation to both 
sides of Said sector pistons, a sleeve in slidable 
relation with respect to said sector pistons and 
adapted to maintain said sector pistons between 
said sleeve and said cylinder block, said, sleeve 
having portions adapted to close the bottom of 
spaces between said sector pistons and having 
openings between said portions in Substantial reg 
istration with said recesses in said sector pistons 
and being rotatably mounted with respect to both 
of said side wall members by virtue of bearings 
interposed between each of said side Wall mem 
bers and said sleeve and adapted to maintain said 
sleeve and cylinder block disposed about a com 
mon axis, a rotatable shaft adapted to be main 
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tained with its axis in Substantially parallel ec 
centric relation with the axis of said cylinder 
block, a yoke fixed to said shaft having outwardly 
extending fingers passing through said openings 
in said sleeve and telescopically into said recesses, 
first passage means comprised in said cylinder 
block communicating between spaces between 
Said sector pistons and said inlet port, second 
passage means comprised in said cylinder block 
independent of said first passage means commu 
nicating between other spaces between said sec 
tor pistons and said outlet port, and means for 
Securing relative movement between said shaft 
and said cylinder block so as to adjust the degree 
of eccentricity between the axis of said shaft and 
the axis of said cylinder block. 

10. Apparatus of the character described which 
comprises a cylinder block having an inlet port 
and an outlet port therein, a plurality of Sector 
pistons rotatably mounted in said cylinder block 
having interiorly opening recesses therein, a cas 
ing having an inlet opening and an Outlet Open 
ing therein, a shaft rotatably mounted in said 
Casing and having its axis Substantially parallel to 
the axis of said cylinder block, side wall mem 
bers which are rigidly secured parts of said cyl 
inder block and which are adapted to have sur 
faces thereof maintained in sliding contact with 
both sides of said sector pistons, a sleeve in slid 
able relation with respect to the inner surfaces 
of said sector pistons and adapted to maintain 
Said Sector pistons between Said sleeve and Said 
cylinder block, Said sleeve having portions adapt 
ed to close the bottoms of spaces between said 
sector pistons and openings between said por 
tions adapted to register with said recesses in said 
sector pistons, a yolk fixed to said shaft having 
fingers extending through said openings and into 
said recesses, said casing being adapted to main 
tain said shaft and said cylinder block so that the 
axis of said shaft is in eccentric relation with re 
spect to the axis of said cylinder block, first arcu 
ate passage means comprised in said cylinder 
block communicating between spaces between 
Said sector pistons and said inlet port, second 
arcuate passage means comprised in said cylinder 
block communicating between other spaces be 
tween said sector pistons and said outlet port, 
means for moving said cylinder block so as to adjust the degree of eccentricity between said 
shaft and said cylinder block, and connection 
means affording substantially fluid-tight connec 
tions between said ports in Said cylinder block and 
said openings in said casing when said cylinder 
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block is in a plurality of different positions rela 
tive to said casing. 

11. Apparatus of the character described which 
comprises a cylinder block having an inlet port 
and an outlet port therein, a plurality of sector 
pistons rotatably mounted in said cylinder block 
having interiorly opening recesses therein, a cas 
ing having an inlet opening and an outlet open 
ing, a shaft rotatably mounted in said casing and 
having its axis substantially parallel to the axis 
of said cylinder block, side wall members which 
are rigidly Secured parts of Said cylinder block 
and which are adapted to have surfaces thereof 
maintained in sliding contact with both sides of 
said sector pistons, a sleeve in slidable relation 
With respect to the inner Surfaces of said sector 
pistons and adapted to maintain said sector pis 
tons between said sleeve and said cylinder block, 
Said sleeve having portions adapted to close the 
bottoms of spaces between said sector pistons and 
openings between said portions adapted to regis 
ter with said recesses in said sector pistors and 
being rotatably mounted with respect to both of 
Said side wall members by virtue of bearings in 
terposed between said side wall members and said 
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Sleeve, and adapted to maintain said sleeve and . 
said cylinder block disposed about a common axis, 
a yoke fixed to said shaft having fingers extend 
ing through said openings and into said recesses. 
Said casing being adapted to maintain said shaft 
and said cylinder block so that the axis of said 
shaft is in eccentric relation with respect to the 
axis of said cylinder block and bearings being on 
both sides of said cylinder block interposed be 
tween said shaft and said casing, first passage : 
means Comprised in cylinder block conntnicat 
ing between spaces between said sector pistons 
and said inlet port, second passage means con 
prised in said cylinder block communicating be 
tween other Spaces between said sector pistons 
and said outlet port, substantially fluid-tight con 
nections between said ports in said cylinder block 
and said openings in said casing, means inter 

30 

3 5 

40 

posed between said casing and said cylinder block 
for moving said cylinder block relatively to said 
shaft and to said casing so as to adjust the ec 
centricity of the axis of said shaft with respect 
to the axis of said cylinder block and means for 
maintaining said substantially fluid tight con 
nections between said ports in said cylinder block i 
and said openings in said casing when said 'cyl 
inder block is in a plurality of different positions 
relative to said casing. 
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